
-*! ' /i I . . ;/!.> 1 629 - ' :  MONTHLY WEATHER REVIEW. - :?3' I 
- I  

NOVEMBER, 1914. 

Y-. May. June. I July. 

...................................... 5.6 ................................. 34.3 
1875 ......................................... 3. o ........ 
1878. ........................................ 2.3 5.4 
1877 ......................................... 7.3 4.2 

18 73... 
1874 1.6 

1878 
1819.. ............................................... .................................................................................. I 
im ................................. 2.2 ........ I..--i:i. 
1881 ................................................. 142.0 
1882 ................................................. 1 ........ 
1983 ......................................... 0.21 0.3 

1885 ................................. 0.4 3.5 0.6 
1886 ................................................. 3.6 
1881 ........................................ 0.8 9.9 

LBBR ........................................ 0.3 0.2 
la00 ......................................... 1.1 0.8 

1881 ......................................... o . o !  9.5 

ism. ........................................ 4.5 ........ 

Tmperaba above SO°C.-The average annual value 
of .the s u m  above 30%. is 15; they vary from 0 in 
1878, 1891, and 1913 to 99 in 1911. Although they 
vary pretty much in the same wa as do the sums counted 
above 25O, there are appreciable &f€erences in details. 

In  the year 1910, which gives the smallest sum above 
25O, the temperature did not once reach 30OC., but the 
three other years, 1878, 1891, and 1913, when the same 
phenomenon occurred, rank much higher in the table of 
sums above 25%. In the same way the year 1899 comes 
to  stand third among the temperatures above 25O and 
on1 sixth among the temperatures above 30'. 

&om the point of view of classification of summers, 
this method gives results to a certain extent dependent 
upon the temperature selected for the lower or starting 
point. Evidently one may choose other than the limits 
25' and 30' selected by the author; and one might very 
properly investigate the limit that beat presenh the rela- 
tions between temperature and certain henological phe- 

ture differs according to the phenomenon considered; 
however, one may remark that there would be no con- 
siderable dvantage in selecting LL limit higher than 30'C. 
since this would greatly increase the number of years 
characterized by zero sums. On the other hand, if the 
limiting temperature is notabl less than 25OC., the 

one would more and more clmely approach the results 
obtained by discussing the mean monthly maxima. It 
thus appears that one should seek to fiu upon some tem- 
erature between 25' and 30' as the lowest limit pro er 

adopting 25 C. as the lower limit the results should not 
eat1 differ from those that one would find by using a 

fmit Jetermined by means of a more thorough dacussion. 

nomena. It is even probable that this e 'miting tempera- 

differences between the years wil 9 be greatly reduced, and 

for the s tud j  of different phenomena. In prorisionaly 7 

A u g u ~ t . . ~ L C .  Year. 

9.1 ........ 16.3 ........ 3.8 41.6 
7.4 ........ ia 4 
20.3 ........ 36.0 
2.6 ........ 14.1 

2.5 2.5 

1.6 ........ 43.5 
1.6 ........ 1.5 ................ 0.5 
9.5 ........ 19.0 
1.5 ........ 6.0 
3.2 1.6 8.4 
4.0 ........ 14.7 

0.1 0.6 
2.6 ........ 4.8 

------ 

........ ........ ao 3.7 

0.5 ........ 5.0 ........ 

TABLE P.--Sum o/ maximum temperaturea exceeding 3OoC. at Pam 
SaintMaur, Paria. , 

14.7 
13.3 
1.6 

18as ......................................................... 2.5 
1888 ................................................. 4.0 
1891 ......................................... 3.0 ........ 0.8 
1898 ......................................................... 21.2 
1888 ......................................... 0.0 3.3 22.8 
19W ......................................... 1.5 41.1 2.5 

1801 ......................................... 5.9 a 5  1.6 
1m ................................................. 5.5 ............... 
1904 ................................................. 24.7 5.1 
1905 ................................................. 2.0 -1.6 
1- ......................................... 3.1 6.1 6.7 
1907 ......................................................... 4.7 lew ......................................... 1.5 0.4 ............... 
lD00 ................................. 0.2 ................ 2.0 
1910.. ............................................................................... 
1911 ................................................. 29.9 40.9 
1913. ................................ 2.S 1.5 6.9 leu ................................................................................. 
Annpr ............................ 0.8 1.2 6.1 6.8 

ieoa ............................... : ......... 2.3 2.2 ........ 

m ......................................................... 
18M ......................................... 

............................... 
1892.. 1993 ......................................... 1 4.81 SI ....................... ........ 20.8 

........ 7.2 
a.3 25.8 ................ 4.0 ........ 3.8 
5.8 27.0 
3.4 29.5 ........ 45.1 

........ 16.0 
5.5 

....... 29.8 ....... 5.6 
8.1 24.0 ....... 4.7 

1.9 ........ 2.2 

20.5 99.3 ................ 10.9 

1.9 U.0 

........ n.4 

2.4 6.9 

DROUGm' AT YORX CITY. 
By 0. D. REED, Local Forecaster. 

[Dated Wmtba Burmu, New York, N. Y., Oct. 31,1911.) 

From August 30 to C'ctober 15,1914, inclusive, occurred 
one of the most notable drou hts in the 44 years of record 

public inspirec! the preparation of this study of local 
droughts at  ,New York. It may not be amiss to note 
that the inquiries included such a vague and irrational 
idea as that the drought might be caused b the Euro- 

perhaps b causing heavy rains, drew the atmospheric 

unscientific idea, that because there was a drought in 
New York there must be one over most of the Lnited 
States, which was of course untrue as rains were fre uent 
and copious in the Lower Missouri and Middle I&ssis- 
sippi vallaps and the Southwest, but about normal in 
other sections, except the Atlantic States where the 
drought was more or less prevalent. 

One of the more frequent questions was, ''Is not this 
the worst drought on record 8 " The difficulty in answer- 
in this question positively will be ap arent from a study 

the record for least rainfall up to ita twenty-&h day; 
that it also held the record of minimum up to the forty- 
second to forty-seventh days of its continuauce; and that 
the record for all other periods of duration was held by 
other droughts. 

There are several factors that enter into the case aside 
from the minimum amount of rain in a given number of 
days, such as the amount and character of the precipita- 
tion during the 30 days receding; the maximuin number 

cipitation; the frequency and quantity o the precipita- 
tion by which the drought is broken; and the season of 
the drought's occurrence. 

With respect to the supply of water in lakes, reservoirs, 
and cisterns, drought is most effectually broken when 
there are a few heav downpours, with a total sufficiently 
large to make up tL accumulated deficiency; but with 
reapct to most vegetation the breaking of a drought is 

uite effectual when there are several gentle showers, 
zhough they lack much of makin u an accumulated 
deficiency. In  the vicinity of New i o $  City a proloiiged 
drought a t  any time from March 1 to August 15 is in- 
jurious to all vegetation; and some ve etables may be 
mjured as late as the last of October. %inter droughts 
are of im ortance mainly in regions where the water- 

a 8 acent mountains. 
kineteen of the more notable droughts at this station 

were selected and arranged in Table 2 (p. 630) for com- 
parison. In general only such periods were chosen as 
showed precipitation of 0.10 inch or less in 10 days; 
0.20 in 20 days; 0.30 in 30 days, etc., the first 10 days 
being wholly or nearly without precipitation and no 
drought of less than 20 days being considered. 
On each day, beginning with the first day of the 

drought, the current and accumulated amounts of pre- 
cipitation are entered and the entries continued until a 
single heavy or several moderate rains have effectually 
broken the drou ht. The actual period of each drought 
is terminated w fl en it begins to be broken, not when 
entirely broken. The entry 2T, means two days with 
traces of precipitation; 3T, three days with traces, etc. 

By this method it becomes possible to classify the vari- 
o m  droughts Bccording to accumulated precipitation on 

at this station and the resu P ting general interest by the 

pean war, where the use of large quantities o P esplosives, 

moisture r rom t h  city. This was akin to  another 

of gT able 2 , page 63Ck1, which shows t % a t  this drou ht held 

9 of consecutive days wit Yl out or practicall without pre- 

su ply is B ependent upon storage in the form of snow in 
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Days. 

24 
21 
40 
W 
43 
33 
51 
32 
33 

my day of duration chosen for comparison. The mini- 
mum amount of accumulated recipitation for all days 

careful study of Table 2 shows that out of the 19 droughts 
tabulated, ei h t  hold all records for minimum pmcipita- 

drought ma hold the record for internlittent periods of 

periods, as was the case wit the recent drought referred 
to in the second paragraph. The drought from October 
11 to November 17, 1874, holds the record for minimum 
precipitation for 29 and 33 to 38 days of duration. 

The drought of April l74une 7, 1903, because of its 
duration of 52 days with 0.49 inch of rain on six days, 
and the time of the year, is robably the most severe 

Octo Q er 27, 1879, in the table is arbitrarily terminated 
with the forty-third day; the succeeding record shows an 
accumulated precipitation of only 2.01 inches in 74 days, 
which is the least amount for that number of consecutive 
da s at this station. 

$he preeminent droughty year was probabl 1910, with 

tively, totaling 131 days, and all occurring within the crop 
season. However, the damaging effects were somewhat 
forestalled by the plenteous rains that preceded each 

&OUghtf A tab e Kenod. as been compiled showing all periods of 10 or 
more consecutive days with less than 0.01 inch of pre- 
cipitation for all ears from 1871 to 1914. In making 

months, the period was entered in the month having the 

of duration is entered at the P oot of the columns. A 

tion for all % ays of duration up to 65; and that a given 

a duration, w E ile other drou hts fill in the gaps between 

drou ht at this station. The B rought of September 15- 

three well-defined droughts of 40, 51, and 40 B ajs,  respec- 

this tabulation, w i ere a period covered portions of two 

C o ~ c u u Y e  
days wlth 

less than 0.01 
inch. 

Num- 
o, berof 

days. trace% 
----- 

21 0 
21 1 
19 0 
15 3 
10 1 
10 0 
18 3 
13 1 
20 0 
17 3 

larger number of da s involved in the drought; and where 

was credited to the first month. A summary of this table 
appears herewith as Table I .  

TABLE I .-Summay of droughts of 10 or more m e c u t i v e  days during 
4.4 years, 1871-1914. 

an equal number o 9 days fell in each month the period 

Num- TO- 
ber tal 
of dur- 

days ing 
with 30 
0.01 days 
inch pre- s or md- - more. Ing. 

r' ----. 
0 0 1.97 

T. 0 3.01 
.36 I 9.02 
.14 2 4.67 
.36 10 5.09 
.ll 3 2.34 
.43 6 8.56 
.26 5 3.49 

3 1.98 

From this table October can well be called the month 
of droughts, with September a close second. In fact the 
longest, second longest , and third longest periods with- 
out appreciable precipitation are in September. The 
longest was 38 clays, September 1-28, 1884, in which there 
were 3 days having traces. The next longest was 27 
days, September IO-Pctober 6, 1910, in which there 
were 4 days with traces. The next longest was 25 dil s 
August 30-September 23, 1914, with two traces. 
longest period without even a trace was 24 days, Feb- 
ruary 15-March I), 1872. 

Out of the 44 years only three, 1882, 1888, and 1907, 
had no IO-dav periods with less than 0.01 inch of pre- 
cipitation. The year having the greatest number is 1873, 
with seven periods, totaling 94 days; 1881 also had seven 
periods, but they totaled only 76 days; and 1910 had six 
periods, totaling 95 days. 

-- 

0 

.01 

T. 
T. 

T. 

T. 

TABLE 2.-Ptilreipal drmghia at New York, N. Y., d t k q  the years 1871-1914. 

I Perlod. I Pmcipltation. I Accumulatad precipitation, heglnning wlth first day of drought and continuing till drought is broken. 

1 2  

0 1  
0 1  
0 1  
O !  
0 1  
T. 

0 1  
0.01 

O I  
O f  
T. 

0 1  
T. 

0 1  
0 1  
ZT. 

O f  
0 1  
T. 

l- 

lsn.... 
1874.... 
1874. ... 
1877.... 
18 79.... 
1981 .... 
1w .... 
1886. ... 
1886.. . . 
1887 .... 
1901 .... 1m .... 
19 05.... 
IW.... 
1909. ... 
1910 .... 
1910.. - - 
1910.. -. 
1914 .... 

YOU. 1 
I Began- -- 

Feb. 15 
-tug. .% 
OCt. 11 
Dee. 7 
Sept. 15 
Aug. E 
Sept. 1 
Aug. E 
Sept. 24 
Apr. 30 
Qct. 15 
Apr. 17 
Oct. 28 
Sept. 7 
Oct. 29 
Mar. E 
June 19 
Sept. ia 
dug. 3a 

Ended. 

Mar. 9 
Sept. 15 
Nov. 19 
Jan. 31 
Oct. 27 
8e t. 9 
Qc?. 21 
Sept. 8 
Oct. 26 
May 25 
Nov. 23 
June 7 
NOV. 27 
Oct. 2.5 
Nov. 23 
Apr. 16 
Aug. 8 
Oct. 19 
OCt. 15 

1 01 ' ..._..____....._.. .............................. 

9 4 5 6  

---- 

1.01 0.01 0.01 0.01 
O O O (  
0 0 0 1  

.01 .01 .01 .01 
0 0  
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TABLB 2.--prineipaZ h g h b  at Nm Ymk, N. Y., during the yaw8 1871-191Montinued. 

Year. 

18 72.... 
1874.. .. 
1874. ... 
1877 .... 
1879.. .. 
1981 .... 
18&(.... 
lm... . 
lm.... 
1987 .... 
1Ro1 .... 
1903.... 
1905.... 
IWYI.... 
1809.... 
1910 .... 
1910.. .. 
1910.. .. 
Ull... .  

631 

- 
Began. 

Feb. 15 
Aug. 28 

Sept. 15 
Aug. 8 
a p t .  1 
Aug. 8 
Sept. 24 
Apr. 30 
Oct. 15 
Apr. 17 
Oct. 26 
8ept. i 
Oct. 28 
Mar. 8 
June 19 
sept. 10 
Aug. 30 

-- 
OCt. 11 
DeC. 7 

Accumulated precipitation, begiunhg with h t  day of drought and continuing till drought Is bmken-Gontinued. 

--- 
................. 33 I 34 
..... 1 ..:... 
0.06 0 06 

I Period. 

35 

.. 
0:oe 

- 
a5 

1.58 

0.01 
.14 
.Ql 
.09 

YT. 
.28 .oa 
.13 
.04 
.15 
.li 
-70 
. l l  
.25 
.08 

4T. 
2T. 

2T. 

- 
.... 

- - 

........... 

........... 
o.ni 

.14 

.06 
. l l  

3T. 
.26 
.w 
.13 
.04 
.15 
.17 
.74 
. l l  
.25 
.08 

4T. 
.09 

3T. 

- 
26 
- 
.... 
.... 
0.01 

.14 

.12 . 11 
3T. 
.26 
.02 
.49 
.1.3 
.15 
.17 
.74 

1.05 
.45 
.09 
.31 
.20 

3T. 
- - 

2 8 2 7  
-- 

0.01 
.14 
. l l  
. l l  

3T. 
.?B 
.02 
.48 
.04 
.15 
.17 
.74 
.42 
.25 
.06 

4T. 
.20 

3T. 
= 

- 
32 - 
.... 
.... n. 06 
.... 
. l 2  
. l l  
.28 
.26 
.02 

.24 

.15 

.1i  

.74 

.51 

.18 

.31 

.20 

.02 

.... 

.... 

- - 

Ended. 

Mar. o 
h p t .  15 
Nov. 19 
Jan. 31 
Oct. 27 
Sept. 9 
Oct. 21 
Sept. 8 
01%. 28 
M3y 25 
Nov. 2? 
June 7 
Nov. 27 
Oct. 25 
Nov. 22 
Apr. 16 
Aug. 8 
Oct. 19 
OCt. 15 

-- Dayi 

24 
21 
40 
28 
43 
33 
51 
32 
33 
2B 
40 
52 
33 
P 
26 
40 
51 
40 
47 

0.08 

.zi 
1.27 
.31 

1.64 

.24 

.32 

.94 

.51 

.18 

.34 

.a0 

.OB 

..... 

..... 

..... 

..... 

-------- 
.............................................. 
............................................ 

0.08 0.10 0.36 0.36 0.58 0.59 0.6a 

.a? -32 .a8 .36 .a6 .M .3e 
............................................... 

.......................................... 
.31 .32 .32 .32 .32 .43 .43 

.......................................... 

.12 

.ll  

.31 

.50 

.30 

.24 

.15 

.I7 

.74 

.51 

.18 

.31 

.20 

................. 
.13 .21 
.45 .47 
.31 .31 
.10 .50 

3.01 ...... 
.u .24 
.24 .24 
.81 1.67 
.93 .94 

.51 .51 

.18 .18 

.31 .31 

.20 .20 

................ 

................ 

...... 

...... 
.24 
.32 

.94 

.51 

.18 

.34 

.OB 

...... 

...... 

.m 

......I ...... ...... ..... 

...... l..;...J..;... 
.94 94 94 J.-:ii- 

............. 
............ 
............ 
.33 .xi 
.94 .94 

1.70 125 
.a9 .a9 

.XI .al 

.XI .10 

............ 
............. 

............ 

.a 

.15 

. l i  
.4S 
.ll 
.2.5 
.06 

IT. 
2T. 

.n4 .04 

.15 .15 

.17 .17 
. . io  .70 
. l l  . l l  
.% .25 
.w .06 

IT. 4T. 
2T. 2T. 

Year. 

1872.. .. 
1874.. .. 
1874 .... 
1877.. .. 
1879.. .. 
1881.. .. 
1684 .... 
1986.... 
1988.... 
1857 .... 
1901 .... lm.... 
l W . . .  . 
I M . . . .  
1809... . 
1910 .... 
1910 .... 
1910.. .. 
1914.... 

Period. 

mgan. Ended. /Days 
---I- 

Feb. 15 
O x  11 
Dec. 7 
a p t .  15 

ti!! ! Aug. 8 
sept.24 
Apr. 30 
Oct. 15 
Apr. 17 
Oct. as 
sept. 7 
oct. 28 
Mar. 8 
June 19 
Sept. 10 

A 26 

A u ~ .  a0 

Mar. 9 
sept. 15 
Nov. 19 
Jan. 3 1  
Oct. 27 
sept. 9 
oct. ai 
Sept. 8 
Oct. 28 
May 25 
Nov. z% 
June 7 
Nov. 27 
Oct. 25 
Nov. 22 
Apr. 16 
A 

24 
21 
40 
26 
43 
33 
51 
32 
33 
26 
40 
52 
33 
49 
28 
40 
51 

0.64 

.43 

.33 

.94 

.29 

,20 

.20 

..................................................... ..................................................... 

.................................................... 
0.64 0.64 0.64 0.88 0.76 0.76 0.77 1.13 

.43 .43 .43 .43 .43 .43 1.23 ..... 
..................................................... 
..................................................... ..................................................... ..................................................... .................................................... 

.33 .33 .33 .33 .33 .33 .49 .62 

.94 .94 .94 .gs 1.80 ................. 

.47 .52 .52 .52 .52 .58 1.32 1.84 

.20 .!a 1.96 ............................. 

..................................................... 

.................................................... 

..................................................... 

..................................................... 

.20 .a6 .33 .33 .33 .a .a .a2 

1.13 

...... 

.77 

.77 

....................... ....................... ...................... 
1.13 1.13 1.13 ....................... - ................ ....................... ....................... ....................... ....................... 
.83 .83 1.76 ....................... ....................... 

....................... ....................... ....................... ....................... 

....................... 
.E3 .E3 1.13 

0 to 100' C . .  ................................. 
-20 to 0' C.. .................................. 
-30 to 0' C . .  .................................. 
-37 to 0' C.. .................................. 

-- 
O.OOO18ao54 O.Mw)18U4 O.OOO18Ul 

1 .OOOlSM17 ............ .OOO1&?59 
1 . MM18oa5 ............ . oM)1m 
1 .oOo1801 ............ .OOO119881 

....................... 
.51 1 . P  %I .18 1 .18 

.34 .34 8.38 

.!a .XI .20 .#) 

. lo . \  .18 I .18 I .18 
O I  O 1  O 

.Oil ."I .02 

Accumulated precipitation, beginning with Rrst day of drought and continuhg tlll drought Is broken-continued. 

44 1 4 5  1 4 6  1 4 7  148 I 4 9  1 5 0  I 5 1  I 5 2  1 5 3  1 5 4  165 1 E8 1 5 7  -------------- 
................................................................................... 
...... 
1.76 

.64 

.43 

...... 

...... 

...... ...... ...... 
..... 
-33 

.94 

.29 

.20 

.#) 

..... 

..... 

..... 

..... 

hunlmum. ................... 

11878. 

NOTES ON ICE AND MERCURY. 

Three recent memoirs have been published in the 
Transactions of the Royal Society of Canada on subjects 
of im ortance in meteorology. From these we make 
the fo owing extracts: 

1. TAe crushing sftmgth of ice (by €1. T. Barnes).'- 
The crushing strength of ice varies according to its tem- 
perature, ranging between 358 and 1,128 pounds per 
square inch. The average in all directions relative to 
the freezing surface of t.he water is 363 pounds to the 

Y. Coe$Ecient o ezpansion of mercury at low tmpercr- 
twes (by C. €3. jamesl .s-"Taking the mean value, we 
find : 

Coemcient CoetfIcient I uncorrected. I corrected. Temperature range. 

-20 to 0. c.. ................................................. 
-30 to 0. c.. ................................................. 
-37 to 0' C.. ................................................. 

square incL 
- 

2. The ex anaiZIe force of ice (by H. T. Barnes, J. W. Ha 
ward. and R orman McLeod).2-"-4s a result of our stu 1- v 
of ic6 expansion, which must be regarded MI only re- 

is most probably 400 pounds per s uare mch, or 28 kgms. 
per squaxe centimeter; (b) an ice%ock will yield under 
pressure at  ap roximately 200 pounds per square inch, 

an ice sheet wdfform cracks on the upper and under 
surfm due to m e  ual strain; (d)  that a permanent 
expansion may res 3 t if the cracks become filled and 
frozen; (e) wording to the most trustworth results of 

full crus- strength, and the tensile strength of ice is 
under 200 pounds per square inch." 

liminary, we find that (a) The crushin6 strength o P ice 

which is proba E 1 due to the slipping of the crystals; (c) 

other observers, the ice frozen to concrete d evelop its 

1TransSctlons Royal Sodety of Canada, Ottawa I914 (a) 8: lW3. 
~TranaactlOn~,Royal Society of Canada, Ottawa: 1914 (3) 8: 29-49. 

1 Extrapolated from formula. 

" It will be seen that we are in good agreement with the 
determination of the quartz dilatometer of Callendm and 
Harlow, but disa ree with the determination of Callendar 

are extrapolated values from Callendar and Moas formula 
which was deduced from observations extending to -loo 

"Our results do not show an verylarge change in the 

and Moss. The f ut three results of Callendar and Moss 

coefficient although it falls o I more rapidly than the 

c. only. 

extrapolation formula of Callendar.JJ 
~ 

~Transactlons, Royal Society of Canada, Ottawa, 1914 (3) 8: 51-58. 


